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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap, and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) rUlACTUPfc AJlfl PEMOHTA OBCAJJHLDC KOJIOHH 
(57) Abstract: 

M3o6pereHMe othocmtch k o6jiacrn 6ypcioin m ^o6bnm hc$th m raoa. b wacriiocTH r TexraiKe h TexMOJiorwn 
KarorraribHoro peMOHTa cKBaHombi. Uenb - noQWUKHHC HaAC»wocTM peMOHTHO-BOccTanoBirrtJibHbix pa6oT 
3a c^er 3anniTbi repMernraHpyiomero noKpbiTHW c coxpaiieHweu repMeTM3a«HM Konoimbi no eceft /yrwHe 
HanomeHHoro ruiacrbipH. f^riw 3Toro oh cna6*5CH upcAoxp ajmrcn hJ&CMM MaiuKeraMM, viaKCHManwibiM 
napyTRHbifl jntaMerp KOTopwx npeBbnnacT napymHbrft /nianeTp KOJibueBbix aneMCHTOB. npw 3TOM 
upeAOxpamrrcnbHwe Maiuaerta paoMcn;eHbi Me»jry KOJibueBbiMM ajieMeHTaMM repMeriottpyioinero 
noKpbiTwn c 3a3opoia c B03MOJKHOCTbJO b paCoMexi nojio»enMH nepeKpbnwi 3a3opoB c vMeHtaiieHHCM 
HapyjKnoro jrwajuerpa npefloxpaHM'rejibJifc.ix Matocer jjo Hapymnoro jjuaMCTpa KOJibueBbix aJieMCHTOB. 4 mji. 
blblbtl 
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Description |OnHcanne H3o6pereHH5i]: 

M306pCTCIIMC OTHOCHTCH K o6jiaCTH SypeHMH H flo6blHM He<t>TM M ra3a H, B H aCTHOCTH , K TeXHMKe M 

TexHOjiortw KariMTanhHono peuoHTa ckhjurmhw. 

Uenuo M3o6perefota fiannercfl noBbmienne Ha^e)RHOCTH peuOHTHO-BoocTaHOBMTenbHbLX paGoT 3a ewer 
3amwTt>] rcpMcr>T3Mpyiom,cro noRpwnw c coxpaHeimeM repueTMoauwM kojiohhw no bccw j\nvaie 
HanomeHHoro ruiacTbipn. 

IlocTaaneHHafi n,em» n,oer«raeTc*i Tew, trro nnacTbrpb n/ra pexioirra o6caniiL>ix rojiohh coctojohhm ho 
npoAOJibHO-ro^pupoBaHHofl xpy6bi c HapyjRitbOi repueTH3upyiamj©j noKpbiTweM, BunomieHHbiM wo Ha6opa 
KonMieBbix ancucHTOB. paciionomeHHbLX t^o/ib Tpy6bi c oaoopoM ffpyr oTHocirrcnbiio nj>yra. cna6jKcn 
npeAoxpaHHTcjibHbiMH MaHmeTaMH, MaKcwMajibHbm HapyxHbCH jniaMerp KOTOpbix npcBhimaeT HapymHbrfi 
njiaMerp KonbueBbix aneweHTOB, ripw aTOM npen^oxpaHHTCjibHbte uaHmerbi paouemeiiu Mem^y KOjiu^eDbiMH 
ojieMeiiTauM repweTirawpyionTero noKpbiTWtt c 3a3opaMM c BooMOXHOCTbJo b pa6oneM nan ox cm™ 
nepcKpbixiin 3a3opon c y^enbmemieu napymHoro ^naMerpa npc^oxpainrrcJibHbix MaHKrr HapyxtHnro 

^HaMCTpa KOJlbUeBbLX 3/1CMCHT0B. 

ripw TpaHcnopTMpoBKe tukoixj linacrbipH b Kanoitny oocaAHbtx Tpy6 KoirraRT ero co creHxoit kojiohhbi 
ocyujecTBTBieTcn *iepeo waiLaeTbi, pa3ueinp«Ebie b 3a3opax ucxjjy KonbHeBbiMH rrpuenowpyionniMii 
ancMCHTaMw Ha oiipenejiennDM paocxo>nam npyr ot Apyra no eccfi n/iwuc nnacrbipH. 

MaiuaeTa Bbmojmena b Bw^e nwnwHUpa c nocTOHHHbixi vum nepeMCHHbtM no ee jynme njiavcrpoM n 
tojiujwhow c-reiiKK. HaHDonbirotn ^waweTp MaHJKerbi npeBbiuiaer HapyjKHbiw onucaHKbifl nrtaMeTp 
KOJibucBOPo repMerM3wpyionjero ancMCHTa. 

Hmoia MaHXCT Bbi6npacTCH xaxnM o6pa30M. hto6ij npw paoMetucHHM wx Ha ruiacrbipc Mernj^z 
repM«xH3wpyiou^iMM ancweHTaMM coxpaiw/icH <J>yHKiBioH an bHbiw 3a3op He TtwibKo npn TpancnopnTpoBKe. ho 
n npw pacniMpeHHM miacTbipH b kojiohhc 

PaocTonHHe ueiBjjy MaHJieraxm m ma kojimmoctso paocuMTbiBaercH b 3aBHCHMOC*rn or n/iWHfer nnacrbipH w 

KpHBHOHbl CTBOJia CRBaMlCIbl, UTOObl FTpM KOHKpeTHWX HX 3Ha^JCHMHX HGKJDOHMTb KOHTaKT 

rcpMeTH3Hpyiomcro noKpbinm nnacrbipH c kojiobhoA h ero pa3pynienne. 

KoH<J>nrypauwH Majiwcr, ^wowKO-MexaHHMecKwe cBOWCTBa m npowHOCTHbie xapaKTepMCTMKH MaTepwana mo 
KOToporo ohm H3roToaneHbi, no3B0JMX>T ooecneuHTb wx u;enocTHOCTb npw ^bhwchhh nnacrwpH b 
cKoanLUHc, a npw ero pacniHpeHHH ne<}>opMwpoBaTbC>i d pajnianbHOM iianpaaneHMM no BejurawHbi paBHou 
•romuHHe repMeTiraHpyiotaero noxpbiTMfi njiacrbip«, HCKjnoHan ^onojiHMTejibHyio norepio npoxoAHoro 
Ce^CHMH KOJIOHHbl o6ca^HbLX Tpy6. 

Ha $vu-. 1 Hoo6pajKen ruiacrbipb 1 c OAeTbiMM Ha Hero npe^oxpaiiHTeJib.Hbikai MaioxexaAOi 2, cnymeHHMH b 
o6caAHyx> KonoHHy 3; Ha 4>ht. 2 m 3 npo/;ojibHhie w nonepcMHwe ccmchhh MaH^erbc; Ha 4>nr. 4 napwaiiT 

B03M0JKH0rO H3rOTOBJieHWH MaHJRCT. 

MaHJKeTa ($nr. 1 3) MororaBTiMBaeTCH c nepeMCHHbiw no ee n/nnie ^waMerpowi c oflMJiaKOBOtt TonrqwHOH 
creHKM no eceuy ceneHrao paBHOd «jm 6jnf3K0fl TOJimnne repMeTH3Hpyiou;ero noKpbiTHH nnacrbipH. Ma 
ROHueobix yMacTRax 4 ee mryrpeHHMH /jMaMerp BbOionHeH c MHHycoBboi ponycKOM no OTHomemm k 
HapyiKHOMy flMaMerpy ruiacrbipH. B cpeAHei* nacrn 5 flHaMerp MaHjaerbi yBCJDfHHBacrcH 6eo HOMeiiemui 
Tornxpaibi ctchkm f\o paoMepa Ha 3 4 mm npeBbnnaiomero nwawerp r^pMeTH3icpyioin,ero K0Jibn.eB0ix> 
3neMeHTa 6, b pesynbTaTe mcto b tcjic Maiimcrbi o6pa3yexc« noniryrpeHMe. 

nepexoflbi 7 ot oonbraero Anawerpa k wieHbuieMy BtJiio/iHeinji kohkmcckhmm c yr/ioM npw ncpuniHe Konyca 
Meitbm™ 45°. Me»^y repMcrvmoM 6 u MaHwcToii 2 nMeeTXin 3a30p &. rinacTbipfe cnycKacr>cn b cKBajKWHy 
na nrraHre 9. 

Rri acTWpb co6npaexcn n y ct aHan/TKB ac Ten cjienyroinjiM o6pa30M. 

MaiuseTbi 2 on^eBaiOT Ha imacTbipb 1 c nawou, mto ooecnenMnaeT wx y^epwaHne Ha HeM. 3an^M Ha 
nnacTbipb HaHocwrcB rcpMerw3wpyiom l cc noKpbixwe 6 b nwn,e FonbueBbtx aneMeHTOB Taxww o6paooM, uTo6bi 
Me»jjy hhmm w MaHTRCTaMH 2 ocTaBajicH oaoop 8. riocjie 3Toro ruiacrbipb Ha UJTaHre 9 onycKaercH b 
o6ca^Hyx) Tpy6y k Mccry ee nerepMCTWiiocTH. w pacrawpHercH AopHnpyionxeH rojioBKow po njionioro 

KOHTaKTa CO OTeHKOfi o6ca^HOH KOnOHHbl. 

TpancnopTHbie ra6apHTHbie paoMepw njiacTbip« o6ycnoaneHbi pa3MepaMH npe/toxpaHMTenbHbix Manner m 
noaxoMy npw Rfsnmemm ero b Konoimc kohtskt repMeTWowpyioiuero noRpbiTwn nnacTwpn co creHKaMH 
o6ca^iibix KonoHH KcmnoMeH. ^ro ooecneHHBaeT ei» coxpaHHocrb. 

ManmeTbi H3roTaHnwBaioTCH W3 Marepwana nooTa-rouno 3nacTiBtH0ix). mix)6w He npciiH'ixrrBOBaTb 
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pacnmpeHioo juiacrwpH b ko^ohhc w He coaAaoaTb rr P n 3Tom 3HauHTem J Hi*x A onanHMTenbHbix ycHnifH h d 
to «e spew* AocraTotmo npoiHoro. cnoco6Horo coxpaimx* rcoMcxpHMCCKyio 4>opMy b npouecce 
rpancnopTHpooRH imacrupn r ueery napymeim* kohohhw. nanpKMep. najnonuiena num ptovm*. 

now pacnBTpeiDm nnacrwp* nailer b. oa ewer noflHyrpeioift, odpaayiomux saaop lO mc^aY « 
□nacrwpcM h kohkmcckmx ncpexo A oB. KCKmo^aiom^x o6 P a30BaHHe ciuiaAOK. ^puvpy*™* b P^^om 
HanpaaneHMn h npH«nviaiOTCH k cttchkc lUiacrwpR. nocKcuibKy Tanm«na ctchkh Manner 6mi3Ka Tornmoie 
repMer^iipyiomei^ noKpuTO*. aonojiHKTejMOfl norepH npoxoanoro ccmchhh kqjiohhu d soiie ycranoE™ 
tmacrrwpH He npowcxo/jifT. 

Hcnonb30BaH«c npcAno*eHHoro nnacrbip*. cHa6«cHHoro rrpefloxpaKKT^ibHWMH MaH^eraMM noseorarr 
o6ecne«nrrb HaflejKHbnl peuonr HerepiienraHHX o6ca«Hbix kojiohh. Wblbll UblblZ WW bid 
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Claims [OopMyjia H3o6pereHHHj: 

flnacTbipb fyw peMOHxa o6caAHUbix ko/iohh, cocroHirpifl M3 rrpoflonuio ixx^piipoDaimort xpy6w c HapymntiM 
repMerH3npyionmM noKpbiTMew, Bbtn<uiHenHwvi md Ha6opa KOJiM^Bbix 3/ieMeHTou, pacnojioweioibix Bflanb 
Tpy6bi c 3a3opoM oTHocwrenbHo flpyr AP)^ a ' oTratHsuouymcR tcm. uto. c uejibio noBbitneHM^ iiaflejKHOCTH 
peMOHTHO-DoocraHOBHTenbHbuc pa6oT 3a cuer 3amMTbi repMdTOwpyiomero noRpbnwr c coxpaHeHMCM 

repMCTM3aUKH KO/lOHKb! no BCCH HajIOJKCIDIOrO IUiaCTblpH. OH CHa6meH npCAO^paHMTOlhHblMlI 

waiimeTOMn, waKcmiauibHbm HapyxHbri* jjwaMeTp KOTopbix npeebfinaer HapyMHbui ^MaMerp Konbu;eBbtx 
3J1CMCHTOB. npn 3tom npeAoxpamrrcnbHiJe uajixexbi pasuen^eHU Mem^y KonmeBbiwtM 3jieueH-raMM 
rcpMCTH3wpyiomero noKpbiniH c 3a3opaMM c D03MOJfLHOcrt>io b pa6oMCM nojiomcHMM ncpcKpbiTKH 3a3opoo c 
yMCHbmcHHCM Hapy»noro jmawcTpa npc^oxpaHMTcnbHbix naHmer #o HapyxHoro flwaMerpa Kojibueabix 
3neMeHT0B. 



RU 2068940 CI 




RU 2068940 CI 





RU 2068940 CI 




-8- 



RU 2068940 



(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig.l 
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Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 




TRANSPERFECT; TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 



ATt ANITA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFUR 7 
HOUSTON 
LONDON 
ICS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW v ORK 
PARIS 
PHILADELPHIA 
SAN DIEGC 
San FRanC SCO 
SEATTLE 
WASHING1CN DC 



RU2016345C1 
RU2039214 C1 
RU2056201 C1 
RU2064357 C1 
RU2068940 C1 
RU2068943 C1 
RU2079633 C1 
RU2083798 C1 
RU2091655C1 
RU2095179C1 
RU2105128 C1 
RU21 08445 C1 
RU21444128C1 
SU1041671 A 
SU1051222 A 
SU10861 18 A 
SU1 158400 A 
SU1212575 A 
SU1250637 A1 
SU1295799 A1 
SU1411434 A1 
SU1430498 A1 
SU1432190A1 
SU 1601330 A1 
SU 001627663 A 
SU 1659621 A1. 
SU 1663179 A2 
SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001 81 0482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



3600 ONE HOUSTON CENTER. 1221 MCK.NNEY HOUSTON. TX 77010 | TEL 713 6^-0440 FAX 713 6SO-0439 WWW.TRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 



ftim Stewart 
TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 



Signature, Notary Public 



\i *° ) . m and for the State o» Toxaa 
%Of^' My cornmi * s ' on expires 03-22-2008 





OFFICIAL S£AL 
MARIA A. SERNA 
NOTARY PUBLIC 




Stamp, Notary Public 
Harris County 
Houston, TX 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARK& ON ORIGINAL DOCUMENT 

^ETrEFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: __ ; 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



